Postoperative urinary retention is a common complication after major orthopedic procedures of the lower limb. In total hip arthroplasty and total knee arthroplasty, the incidence ranges from 7% to 84%. In this study, the incidence and risk factors for postoperative urinary retention were described in a cohort of 376 men undergoing total hip arthroplasty. Postoperative urinary retention was defined as the inability to void after surgery for which single or indwelling catheterization was performed. Risk factors were identified using multivariate regression analysis. Following total hip arthroplasty, 150 (39.9%) of the 376 men developed urinary retention. Patientcontrolled analgesia (odds ratio, 4.10; 95% confidence interval, 1.79-9.40), use of spinal anesthesia (odds ratio, 1.79; 95% confidence interval, 1.07-2.99), and age 70 years or older (odds ratio, 1.77; 95% confidence interval, 1.06-2.95) were independent risk factors for urinary retention. Potential risk factors that were not confirmed included body mass index, American Society of Anesthesiologists physical status (Class I-III), hypertension, diabetes mellitus, prostate pathology, smoking, average pain during the first 24 hours after surgery, and length of surgery. Two of the 150 patients with urinary retention (1.3%) for which a catheter has been inserted developed a urinary tract infection vs none of the patients without urinary retention. The risk of urinary retention after total hip arthroplasty is increased in men older than 70 years, those receiving spinal anesthesia, and those with patient-controlled analgesia postoperatively. [Orthopedics. 2015; 38(6):e507-e511.] The authors are from the
P ostoperative urinary retention is a common complication after major orthopedic procedures of the lower limb. 1 The incidence of urinary retention in patients undergoing total hip arthroplasty (THA) or total knee arthroplasty ranges from 7% to 84%. [2] [3] [4] This wide range could be explained by different definitions used for urinary retention as well as different policies for bladder management. In the literature, urinary retention has been defined as the inability to void spontaneously after surgery or bladder volume exceeding 400 to 600 mL immediately after surgery or 6 to 8 hours after surgery, determined with or without ultrasound. [2] [3] [4] [5] Catheterization may be indicated, depending on the policy used for bladder management.
Three main policies are described for managing bladder voiding: (1) patients can be catheterized (indwelling) preoperatively, perioperatively, or directly postoperatively; (2) voiding can be managed with intermittent catheterization for which bladder volume is controlled every 6 to 8 hours until spontaneous voiding occurs; (3) patients can be catheterized as indicated only, based on previous reports of postoperative bladder management, using indwelling or intermittent catheterization.
Currently, there is no clear policy for postoperative bladder management for men undergoing THA. There is a growing consensus for the use of an indwelling catheter only as indicated, thereby reducing foreign body insertion. 6 Unnecessary catheterization may lead to urinary tract infection, which is believed to increase the risk of implant infection as a result of hematogenous spread. 7 However, a direct association between implant infection and urinary tract infection has not been proven. [7] [8] [9] [10] [11] The use of intermittent catheterization was found to have an additive effect on the cumulative risk of urinary tract infection. 4 Iorio et al 8 studied the risk of infection in patients who received an indwelling catheter preoperatively and those who were catheterized (indwelling) only if symptoms of urinary retention developed.
No difference between groups was noted in the occurrence of urinary tract infection if the catheter was removed within 24 to 48 hours after insertion.
It is important to avoid urinary retention because late diagnosis may lead to overdistention and atony of the bladder, causing permanent damage of urinary function with postvoiding residual volume. 6 For hospitalized patients in general and for patients undergoing a broad range of orthopedic surgical procedures, several risk factors for urinary retention have been identified. These include advanced age, hypertension, diabetes mellitus, urinary flow obstruction, a history of genitourinary intervention, failure to void preoperatively, anesthesia time greater than 2 hours, patient-controlled anesthesia, male sex, and the use of epidural anesthesia. 2, 5, [12] [13] [14] [15] [16] Several studies evaluated the predictive value of urinary retention with preoperative urologic symptom analysis, but no major correlations were found. 5, 15, 16 Risk factors for urinary retention in specific patient groups, such as men undergoing unilateral THA, are not clearly identified, are poorly described, and are mainly based on small patient groups. 5 The primary goals of this study were to describe the incidence of postoperative urinary retention and to analyze potential risk factors in men undergoing THA with a protocol of catheterization as indicated. In addition, the study considered the recurrence rate of urinary retention and the incidence of urinary tract infection.
Materials and Methods
A total of 409 primary THA procedures were performed in men between January 2010 and October 2012. Patient files were retrospectively reviewed for eligibility. The only exclusion criterion was catheterization preoperatively, perioperatively, or immediately postoperatively because of severe urologic conditions, such as urostoma, incontinence, or malignancy under treatment. After application of the exclusion criterion, 376 THA procedures (in 347 men) were included in this study. Urinary retention was defined as inability to void after surgery during admission with placement of a single or indwelling catheter. Urinary tract infection was defined as a positive urine culture result (>10 7 bacterial colonies of microorganism forming per liter) with antibiotic treatment.
All patients followed uniform preoperative food and liquid restriction from 12:00 pm on the evening before surgery until after surgery. In general, for spinal anesthesia, 15 to 30 mg bupivacaine 0.5%, based on weight, was used; for general anesthesia, a combination of propofol, fentanyl, and atracurium or mivacurium was used. Epidural anesthesia was not used. All patients received 2.0 g cefazolin intravenously at induction. All procedures were performed by or under the supervision of an experienced orthopedic surgeon. A standard posterolateral approach was used and cemented as cementless prostheses were implanted. Generally, on the first day after surgery, patients started walking under the guidance of a physiotherapist twice a day, and this was continued until hospital discharge. Postoperative pain control with multimodal analgesia was not standardized. Depending on the level of pain experienced, analgesics were administered as patient-controlled analgesia intravenously (morphine sulfate 50 mg in 50 mL sodium chloride 0.9%), intramuscularly (morphine), or orally (oxycodone, tramadol). Pain was recorded with the visual analog scale as no pain, bearable pain, pain, or severe pain (score 0-3). In the first hours after surgery, patients were expected to urinate in a urinal while lying down. If a patient did not void, the nursing staff on the postanesthesia care unit or orthopedic ward performed ultrasound of the bladder (bladder scan) 6 to 8 hours after surgery and then every 2 hours. Single catheterization (removal of the catheter after the bladder is emptied) was performed if retention exceeded 300 mL. Then 6 to 8 hours after catheter removal the patient was evaluated for spontaneous voiding. If retention ex-ceeded 500 mL or if single catheterization was performed but retention recurred, an indwelling (Foley) catheter was placed and was removed the next day.
Statistical Analysis
Potential risk factors analyzed were age, body mass index, American Society of Anesthesiologists physical status (Class I-III), comorbidities (hypertension, diabetes mellitus, prostate pathology, urethral strictures, history of urinary retention), smoking, type of anesthesia, postoperative morphine administration or patient-controlled anesthesia, average pain during the first 24 hours after surgery, and length of surgery ( After THA, 150 men (39.9%) had urinary retention. Single catheterization was performed in 14 patients, and 136 patients received an indwelling catheter. Among these 150 men, urinary retention recurred in 10 (6.7%) after removal of the catheter, and all patients were recatheterized (indwelling). Of these 10 patients, 7 had undergone single catheterization at first, accounting for 50% of all patients undergoing primary single catheterization. The other 3 patients received a second indwelling catheter, accounting for 1% of all patients with indwelling catheters. Distribution of the amount of retention is shown in Table 2 . Unfortunately, in 25 men, bladder volume could not be obtained from patient files. Urinary retention was diagnosed an average of 8.4 hours after surgery, with a mean bladder volume of 603 mL (range, 330-1100 mL; SD, 170 mL). In addition, after 8.4 hours, 77 men (22%) had bladder volume of 700 mL or greater. Urinary tract infection occurred in 2 of the 150 patients with urinary retention (1.3%) who had a catheter inserted and in none of the patients without urinary retention. No patients had acute prosthetic infection. A significant difference between patients who had urinary retention and those who did not was seen in postoperative morphine intake (P=.014), type of anesthesia (P=.010), and age 70 years or older (P=.011) ( Table 1) . The other potential risk factors could not be confirmed. Multivariate data analysis showed significant effects on the incidence of urinary retention, expressed in adjusted odds ratios, for the use of spinal anesthesia compared with general anesthesia, postoperative use of patient-controlled anesthesia vs morphine and tramadol/acetaminophen, and age 70 years or older ( Table 3) . Because of missing values, 282 THA procedures were available for this analysis. With every additional risk factor, the risk of urinary retention increased, with an odds ratio of 1.91 (95% confidence interval, 1.40-2.61). When the variable postoperative analgesic intake was removed from the original multivariate analysis, 374 patients were available for analysis, resulting in an odds ratio of 1.59 (95% confidence interval, 1.04-2.43) for age 70 years and older and 1.81 (95% confidence interval, 1.17-2.79) for spinal anesthesia.
During the inclusion period of this study, 29 patients underwent staged bilateral THA. Factors including length of surgery, type of anesthesia, and postoperative use of analgesics during admission were comparable between the first and second THA procedures. Of these 58 THA procedures, 25 (43.1%) resulted in urinary retention. In this group of 25 patients, 8 (28%) had urinary retention after both THA procedures.
discussion
Postoperative urinary retention is a common complication after major orthopedic procedures of the lower limb. Risk factors for urinary retention in specific patient groups, such as men receiving unilateral THA, are not clearly identified, are poorly described, and are mainly based on small patient groups. Catheterizing all men preoperatively will lead to an increase in health care costs. Therefore, it is necessary to identify patients who are at risk for urinary retention. The incidence of urinary retention in men undergoing primary unilateral THA in this study was 39.9%. Of potential risk factors for urinary retention, age 70 years and older, spinal anesthesia, and postoperative use of patient-controlled anesthesia were identified as significant risk factors. The use of morphine could not be confirmed as a risk factor; however, the odds ratio was 2.03, with a 95% confidence interval of 0.99 to 4.16. Other patient-related factors, such as comorbidities, American Society of Anesthesiologists physical status (Class I-III), and body mass index, were not associated with an increased risk of urinary retention.
In a study by Griesdale et al 13 of men and women who underwent total knee arthroplasty and THA, male sex and THA were identified as significant risk factors for urinary retention. A prospective cohort study by Sarasin et al 16 that included men and women undergoing lower limb arthroplasty under spinal anesthesia found that male sex and age 70 years and older were significant risk factors for urinary retention. Other risk factors in the literature included the use of spinal anesthesia, the use of morphine, and a history of urinary retention. 17 Several studies identified a history of benign prostatic hypertrophy as a significant risk factor for urinary retention, although this finding was not confirmed in this study. 5 Controversy exists over several comorbidities that are believed to be potential risk factors, such as diabetes mellitus and hypertension. Because most studies, including the current study, did not identify these comorbidities as significant risk factors, it is not likely that preoperative catheterization of these patients will reduce the incidence of urinary retention. 18, 19 Several studies of preoperative voiding quality showed increased risk of urinary retention in patients who were unable to pass urine into a bottle while lying in bed ("bottle test"), who had urinary peak flow rates indicative of obstruction, and who had a history of bladder outflow problems. 5, 15 However, these tools for determining risk seem very time-consuming. Other risk factors that were identified in the literature and were not analyzed in this study included perioperative intravenous fluid administration and failure to void preoperatively. These factors also contribute to exceeding bladder volume. Prompt detection of urinary retention is important to prevent exceeding bladder volume. As in this study, other investigators established a goal of spontaneous voiding within 6 to 8 hours after surgery. 2, 4, 13, 20 In the current study population, the first bladder scan was performed after an average of 8 hours. However, at this time, 22% of patients already had bladder volume of 700 mL or more. Mean bladder volume in the current study was 603 mL (range, 330-1100 mL), which is relatively high. Only 2 other studies reported mean bladder volume before catheterization, and these values were 565 mL (range, 50-1400 mL) and 838 mL (range, 400-1275 mL). 20, 21 These findings indicate that early tracing of urinary retention is important. Therefore, ultrasound should be obtained 6 to 8 hours after the start of anesthesia instead of 6 to 8 hours after the end of surgery to prevent exceeding volume and long-term bladder atony.
Limitations
A known limitation of retrospective studies is an incomplete database. In this study, only 282 of the 376 patients could be included in the multivariate analysis. Because the main missing variable in the current database was postoperative use of analgesics, an additional multivariate regression analysis was performed only for age and type of anesthesia. No major differences in odds ratios were observed compared with the original analysis. Another limitation was that information on perioperative and postoperative fluid balance indicating intravenous fluid infusion, although mostly standardized, was not recorded. The amount of fluid intake and output could have affected the incidence and time of onset of urinary retention. A strength of this study was that, compared with other studies, the population was very homogeneous because it included only men undergoing primary unilateral THA.
At the authors' institution, only men can be used as study subjects because all women undergoing THA receive an indwelling catheter preoperatively. This practice is standard because flexion of the hips is not allowed until the first day after surgery as part of the postsurgical protocol, and this requirement is insurmountable among women while urinating.
conclusion
In this study, the incidence of urinary retention for men undergoing primary THA was 39.9%. Identified risk factors were age 70 years or older, spinal anesthesia, and postoperative use of patientcontrolled anesthesia. In these patients, preoperative indwelling catheterization or more meticulous postoperative monitoring is advised. In general, a bladder scan should be performed within 6 to 8 hours after the start of anesthesia instead of 6 to 8 hours after surgery to prevent exceeding bladder volume.
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